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DETAILED ACTION 

Claim Rejections 35 USC§ 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-2, 4 and 5 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Takenaka etal. (5,432,417). 

In regard to claims 1 and 2, Takenaka et al. disclose in fig . 1 a control system for 
a legged mobile robot (column 1, lines 7-10) comprising a base body [24], a plurality of 
link mechanisms such as thigh links [32R, 32L] connected to the base body [24] to 
move the base body (walk, column 1, line 9, column 4, lines 10-16) and that come in 
contact with externals such as ground (figs. 5-6, column 4, lines 33-37) and a plurality of 
joints [10R, 10L] (column 3, lines 50-68, column 4, lines 1-9) provided between base 
body [24] and distal portions such as foot members [22R, 22L] of the link mechanisms 
[32R, 32L] to make the distal portions [22R, 22L] of the link mechanisms [32R, 32L] 
movable (locomotion, column 4, lines 1-15) with respect to the base body [24], The 
legged mobile robot operated (motors, column 3, lines 54-58) to a specific motion 
posture (walk, figs. 6A-D) in which the robot is in contact with an external such as 
ground (fig. 5) at predetermined portions such as portions of foot members [22R, 22L] 
(figs. 5-6, predefined, see column 10, lines 25-34, column 14, lines 47-50, 
predetermined, see column 17, lines 60-66) between the distal portions such as foot 
portions [22R, 22L] of one or more specific link mechanisms [32 R, 32L] among the 
plurality of link mechanisms [32R, 32L, 34R, 34L] and the base body [24], the control 
system [26] comprising: 
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An external force detecting means [36] (sensor, column 4, lines 24-37), a desired 
external force determining means for determining a desired external force (figs. 5-6, 
column 5, lines 45-53, column 6, lines 1-8, 52-63, column 11, lines 29-30), which is a 
desired value (such as a target value P\ see figs 5-6, column 5, lines 45-59, column 10, 
lines 1-3) of the external force(ground reaction force, fig. 5) on the predetermined portion 
in the specific motion posture (such as walking pattern, figs 5-6) and 

A joint controlling means [26] (column 4, lines 48-68, column 7, lines 68, column 
8, line 1 , see fig. 3 step 26) for controlling the displacement of a t least a joint (rotation, 
column 1, lines 55- 68, column 4, lines 1-9) existing between the predetermined portion 
such as foot portion [22R, 22L], fig.1 ) and the base body [24] such that the detected 
external force [P] approximates the desired external force [P'] (figs 5-6, column 5, lines 
33-68, column 6, lines 1-8, column 6, lines 64-68, column 7, lines 1-24, column 13, lines 
23-26, fig. 14). 

The newly added limitation does not further limit the base claim because a robot 
of fig. 1 shows one or more distal portions such as foot portion (22R, 22L)) contacting 
the external such as ground (fig. 5). 

A first predetermined portion such as a hip joint [12R/12L or 14R/14L or 
16R/16L) is between the distal portion [22R, 22L] of one specific link mechanisms such 
as thigh joints [32R, 32L] or ankle joints [34R, 34L] and the base body [24], wherein the 
distal portion of the link mechanism is a portion to be in contact with the external for 
moving the base body, and the first predetermined portion is a portion not to be in 
contact with the external for moving the base body ( foot [22R, 22L] contact the ground 
to move the body [24] of a robot [1]. Hip joints M2R/12L or 14R/14L1 of robot [1] do not 
contact the ground and also is a predetermined portion because acceleration and 
position of hips are determined to produce the walking pattern of said robot [1] (column 
5, lines 1-29, target angles calculated for joints, see column 7, lines 55-62, column 8, 
lines 63-68 and column 9, lines 1-6). 

In regard to claim 4, Takenaka et al. disclose in fig.1 a control system [26] for a 
mobile robot comprising an actual posture detecting means [36] (fig .4, step 100 and 
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102, see figs 5-6) for detecting the actual posture [P] of a second predetermined portion 
such as the base body (such as the base of a foot RFFV connecting a body [24], see 
figs. 5-6, column 5, lines 35-53) of the mobile robot (fig. 1 ) and a desired motion 
determining means (target, column 5, lines 45-53, column 6, lines 1-8, 52-63, column 
1 1 , lines 29-30, see figs. 5-6) for determining a desired posture [P'] of the second 
predetermined portion [RFFV] wherein the desired external force determining means 
(see explanation in claim 1 ) determines the desired external force on the basis of at 
least the difference between the actual posture [P] and the desired posture [P'] of the 
second predetermined portion [RFFV] (see column 6, lines 52-68, column 7, lines 1-25 
and column 9, lines 50- 62, se figs. 13 &14). 

In regard to claim 5, Takenaka et al. disclose in figs.1 , 5-6 a control system [26] 
for a mobile robot, wherein the joint controlling means [26] (see explanation in claim 1) 
comprises a means for determining the manipulated variable (such as a position P) of 
an external force such as ground reaction force (fig. 5) on the basis of the difference 
between the actual posture [P] and the desired posture [P'] (the limitations are 
explained in claim 4 above). The detected force [P] (actual force, fig. 5) approximates 
the desired external force [P'] (fig. 5, column 5, lines 35-68 & column 6, lines 1-8). 
Allowable Subject matter 

3. Claim 3 is allowed. 

4. Claim 3 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

5. The following is a statement of reasons for the indication of allowable subject 
matter: The limitation, "wherein the specific link mechanisms are leg bodies extended 
from buttocks connected to the base body through the intermediary of joints, and the 
first .predetermined portion is the buttocks" Is not taught by Takenaka et al. 
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Response to Arguments 

Applicant argue that Takenaka et al. does not teach "the legged mobile robot being able 
to be operated to a specific motion posture in which the robot is in contact with an 
external at one or more distal portions of the link mechanisms and a first predetermined 
portion or portions between the distal portion or portions of one or more specific link 
mechanisms among the plurality of link mechanisms and the base body, wherein the 
distal portion of the link mechanism is a portion to be in contact with the external for 
moving the base body, and the first predetermined portion is a portion not to be in 
contact with the external for moving the base body, the control system, comprising: an 
external force detecting means for detecting or estimating an external force acting on 
the first predetermined portion in the specific motion posture. 

Applicant teaches one of the distal portions as feet of legs (see specification, 
page 12, lines 20-22). Takenaka et al. teaches in figs 1, 5 & 6 where in a robot [1] has a 
foot portion [22R, 22L] contacting the ground. Prior art also teaches calculation of 
acceleration, position, joint angles, rotation associated with hip joints such as [12R/12L 
or 14R/14L or 16R/16L), which are not in contact with the ground as in fig.1 (column 3, 
lines 50-68, compute target joint angles, see column 4, lines 1 -68, column 5, lines 1 -29, 
column 7, lines 55-62, column 8, lines 63-68 and column 9, lines 1-6). 

Takenaka et al. teaches force and torque sensor [36] that sense the reaction 
force of foot [12R, 12L], wherein each feet [12R or 12L] have a predetermined portion 
such as a target position calculated (see figs 3-8) based on various other predetermined 
calculations such joint angles, position, acceleration, rotation of hip joints as explained 
above. In general when a person stands on the ground, ground reaction forces not only 
affect the feet portion, but also the joints connected to the foot. Therefore for 
independent claim 1, the newly added limitations does not overcome the prior art 
teaching. 

Applicant also argue that Takenaka et al. does not disclose or suggest a 
condition where the control system controls the stability of the robot when other portions 
of the robot, such as for example , knees, elbows, the trunk, the buttocks, etc . contact 
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the ground (These limitations are not explicitly claimed in claim 1). Nor does Takenaka 
disclose or suggest that the control system can maintain the robot in a stable posture 
when the robot moves from one posture to another posture. 

Figs 5-6 shows foot positions of a robot being controlled and correction is made 
based on the foot position error [X]. Therefore various walking pattern of robot [1] is 
error corrected depending on the location such as terrain (column 6, lines 9-29), foot 
position, distance (column 7, lines 1-54) and various other factors such as tilt angle of 
the upper body (tilt angle proportional to error, column 6, lines 31-37). The 
predetermined portions such as target angles of joints are calculated based on foot 
positions (column 7, line s 55-68 and column 8, line 1). 

Examiner is confused with the phrase (see remarks, , "As explained above, in the 
present invention the control system controls the stability of the robot when the distal 
portion is in contact with an external and when the first predetermined portion is in 
contact with an external" , which conflict with the limitation of claim 1 . Claim 1 teaches a 
first predetermined portion not in contact with the external for moving the base body. 

Therefore the control system of robot of Takenaka et al. provides and maintains 
stability irrespective of irregularities in the terrain and ground reaction forces (see 
column 1, lines 22-60). 

Information disclosure Statement 

Examiner acknowledges the receipt of international search report received on 
01/31/2008 and foreign references received on 06/19/2006. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANTONY M. PAUL whose telephone number is 
(571)270-1608. The examiner can normally be reached on Mon - Fri, 7:30 to 5, Alt. Fri, 
East.Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benson Walter can be reached on (571) 272-2227. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Antony M Paul/ 

Examiner, Art Unit 2837 08/1 8/2008 

/Walter Benson/ 

Supervisory Patent Examiner, Art Unit 2837 



